Fluoroimmunoassays using antibody-conjugated quantum dots.
Luminescent colloidal semiconductor nanocrystals (quantum dots) are robust inorganic fluoro phores that have the potential to circumvent some of the functional limitations encountered by organic dyes in sensing and biotechnological applications. Quantum dots exhibit size-dependent tunable, narrow fluorescence emission spectra that span the visible spectrum and have broad absorption spectra. This allows simultaneous excitation of several particle sizes at a single wavelength with emission at multiple wavelengths. Quantum dots also provide a high-resistance threshold to chemical degradation and photodegradation. We have developed a conjugation strategy for the attachment of antibodies to quantum dots based on electrostatic interactions between negatively charged dihydrolipoic acid (DHLA)-capped CdSe-ZnS core-shell quantum dots and positively charged proteins (natural or engineered) that serve to bridge the quantum dot and antibody. This chapter details the materials and methods for synthesis of the DHLA-capped CdSe-ZnS core-shell quantum dots, the construction and preparation of recombinant proteins, the conjugation of antibodies to quantum dots, and the use of antibody-coated quantum dots in a fluoroimmunoassay.